T HE ANATOMIC BASE as studied at autopsy of the electrocardiographic arrhythmia, the Wolff-Parkinson-White syndrome, also variously called "accelerated conduction," "preexcitation," and "double atrioventricular conduction" is today fragmentary. The atrioventricular communications of only a few hearts with this abnormality have been studied histologically in the past. In them either only the conduction system, or accessory communications outside the conduction system have been studied. In one case of Ebstein 's disease, however, Lev, Gibson, and Miller' studied all possible muscular atrioventricular communications. In a recent case of myocarditis, Truex, Bishof, and Downing2 made a similar study reenforced by a wax model reconstruction of the atrioventricular muscular communications.
As pointed out previously' a proper study of the anatomic base of this disturbance must entail a study by serial sections of the atrioventricular orifices and of the entire conduction system, and an adequate study of the entire atrial and ventricular myocardium. Such a study was undertaken by us in two hearts (with the exception of the sinoatrial (SA) node in one heart) diagnosed electrocardiographically as having the WPW syndrome.
Materials and Methods
The parietal wall of the right atrioventricular ring and the entire atrioventricular junction of the atrial and ventricular septum beginning at the region of the Eustachian valve and ending at the muscle of Lancisi were serially sectioned at 10 ju. The sections contained the approaches to the atrioventricular (AV) node, the AV node, the AV bundle, and a considerable part of the bundle branches. The parietal wall of the left atrioventricular ring and the distal part of the ventricular septum up to the moderator band were similarly sectioned, but only every tenth section was retained. The remainder of the atria and ventricles was cut into blocks and two sections were made of each block. The Peter, double-embedding method was used in all blocks with the exception of the atrioventricular junctions on the septal surface, which were embedded in paraffin. Every fifth or tenth section was stained with Weigert- van Gieson stain. The other sections were stained with hematoxylin-eosin stain. In this way 9,40.3 sections were studied in the first heart, and 7,830 sections were studied in the second heart. Fortyeight and 27 sections were lost in the serial sectioning in these hearts, respectively. An electrocardiogram showed sinus rhythm and the Wolff-Parkinson-White syndrome with pattern of left bundle-branch block ( fig. 1) .
During his stay the patient did not respond to treatment. Intravenous injection of 1 mg. of atropine did not alter the WPW syndrome. He died 11/2 months after entry into the hospital. The clinical diagnosis was aortic stenosis with possible chronic Chagas' myocarditis.
Only the heart was available for postmortem examination. It was enlarged and weighed 510 Gm. The proximal part of the atria including the SA nodal region was not present in the specimen. The right atrium was thickened. The right ventricle was normal in size, but its wall was markedly thickened (0.4 to 0.7 cmii.).
The left atrium was increased in thickness. The identified. Some arterioles were markedly thickened in these re--ions. These areas were mostly in the subendocardial portions, but were also present elsewhere. In the ventricular septum they were more numerous distally. In contrast to this the right ventricle presented only ain occasional scar and grranulomna, while the atria and the atrial septum showed only the basic picture, but no granulomias.
There was focal thickening of the endocardiuin iii all chambers with fibrinoid neerosis in some areas, and a focal infiltration of neutrophils. Iii the left atrium, the subendocardium showed scattered aliacrophages, and the endocardial hypertrophy was diffuse.
The aortic valve showed a proliferation of endothelial cells with all infiltrate of monoCirculation, Volume XXIV, JIly 1961 branch.
nuclear cells in the core (spongiosa and fibrosa). In addition, there was marked endocardial hypertrophy and sclerosis with calcification. The pulmonic valve was unfortunately not studied.
In the epicardium there was a focal infiltration of mononuclear cells and neutrophils with acute vascular degeneration and early necrosis. The mesothelial lining was hypertrophied with thickening of the septa around fat cells.
Conduction System. The SA node presented only an occasional lymnphocyte. The approaches to the SA node and the adjacent myocardium showed a fine infiltration of niononuclear cells with a considerable diffuse increase in connective tissue. The approaches to the AV node were similarly involved. The proximal part of the AV node showed moderate fibroelastosis but no inflamniiatory cells. The penetrating portion of the bundle presented scattered neutrophils and lymphoid cells ( fig. 8 ). The branching portion of the bundle showed a moderate infiltration of mononuelear cells on its periphery and in its substance. At the bifurcation and in the beginning of the right bundle branch there was a slight infiltration of mononuclear cells. At the bifurcation the right bundle branch divided into two parts. One part ascended to the conus musculature and stopped blindly. The other part entered a portion of chordal and tricuspid valvular tissue, thus leaving the ventricular septunm and traveling in the lumen of the right ventricle until about the region of the muscle of Lancisi ( fig. 9 ). The first portion of the right bundle branch showed no other changes. As it joined the septum again ( fig. 10) , it became completely fibrotic for a distance of Figure 10 Case The pathologic diagnoses were (1) congenital heart disease with bicuspid pulmonic valve with insufficiency, (a) right atrial and ventricular hypertrophy and dilatation, (b) dilatation of the pulmonary artery, (c) abnormal right bundle branch with complete focal fibrosis; (2) chronic granulomatous myocarditis (possible Chagas' myo-(arditis) with epicarditis and endocarditis with involvement of the conduction system, (a) hypertrophy of the left atrium and ventricle.
Discussion
The various theories for the production of the WPW syndrome must be evaluated in the light of the findings in our eases and the findings of other histologically studied cases in the literature. These theories have been recently reviewed.3 Prinzmetal et al. 3 4 believed that there is accelerated conduction along the normal conduction system, produced l)y lack of delay at the AV node. According to Sodi-Pallares et al.,3' 5certain areas in the upper part of the ventricular septum are hypersensitive and easily stimulated, and the stimulus responsible for the excitation of these areas does not travel by an anatomically recognizable pathway. According to Pick and Katz,3 6 Segers et al., 7 Langendorf, 8 Fox, 9 and Harnischfeger,10 the WPW syndrome is related to accessory conduction pathways bypassing the AV node. According to de Mesquita,1" the WPW syndrome may be related to an accessory conduction pathway bypassing the node, or acceleration within the conduction system, where the accelerated functional pathway is in competition with the normal functional pathway.
The anatomic studies are fragmentary and reveal the following: Wood and associates12 found three muscle communications between the right atrium and right ventricle in one case, and Levine and Burge13 found one such communication in another case Ohnell14 found a muscle connection between the left atrium and ventricle in one case. Deerhake and associates15 also found two communications, one on the right and one on the left side. In other cases, Holzmann'6 and Ohnell17 did not find such communications. These studies, however, did not include studies of the conduction system. Some workers have studied parts of the conduction system but not other atrioventricular eommunieations. Mahaim The atrioventricular communications and the AV node, bundle, and bundle branches of two cases with the WPW syndrome were studied histologically. One case was that of chronic Chagas' myocarditis and the other possible chronic Chagas' myocarditis.
Accessory muscular communications in the right atrioventricular junction were found in one heart, and no communications outside the conduction system in the other.
Inflammatory changes were found in the conduction system of both hearts.
The literature of the anatomic changes in hearts with the WPW syndrome, and that with the presence of accessory atrioventricular muscular communications without the WPW syndrome are reviewed.
From the study of the literature and of our two cases, it appears that some cases of the WPW syndrome are associated with accessory communications and others are not, and accessory communications may be present without this syndrome. Of the four cases with this syndrome, however, in which a thorough study has been made of all possible 
